Tumor promoter 12-O-tetradecanoylphorbol 13-acetate alters state, fluidity and hydration of 1,2-diacyl-sn-glycero-3-phosphocholine bilayers.
Previous results (Castagna et al. (1979) FEBS Lett. 100, 62-66; Fisher et al. (1979) Biochem. Biophys. Res. Commun. 86, 1063-1068) indicated us that the active tumor promoter TPA (12-O-tetradecanoylphorbol 13-acetate) decreased fluorescence polarisation of diphenylhexatriene in lymphoblastoid and rat embryo cells. In the present study, experiments aimed at examining the molecular interactions of tumor promoters with cell membrane components are performed with fully hydrated multibilayers of 1,2-diacyl-sn-glycero-3-phosphocholine (DPPC) into which increasing amounts of TPA are inserted. The thermotropic behaviour of both the phospholipid bilayers and the interbilayer water was investigated using the differential scanning calorimetry (DSC) and the approach of Ter-Minassian-Saraga et al. ((1982) J. Colloïd Interface Sci. 81, 369-383). The major effects of the tumor promoter are confined to concentrations up to 20% mol fractions of TPA. In this range of concentrations the incorporation of TPA into liposomes decreases the phase-transition temperature but did not affect delta HDPPC. Furthermore TPA increases the hydration of the multibilayers. Above 20% mol fractions of TPA, a different thermal behaviour of the system which might suggest morphological rearrangements was observed. The lipid state in TPA-treated liposomes was monitored by fluorescence polarisation using diphenylhexatriene as a lipophilic fluorescent probe and the phase-transition temperature was calculated. The phase transition temperatures determined by both methods were in good agreement. The lowering of this temperature and the decay of fluorescence anisotropy of diphenylhexatriene were parallel. Those effects are consistent with the "fluidising' effect of TPA on DPPC.